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	Reason for change:
	1) SA2 has agreed in S2-2109197 to add explicit access restriction for all types of NB-IoT/eMTC satellite RATs, i.e. "NB-IoT(LEO)", "NB-IoT(MEO)", "NB-IoT(GEO)", "NB-IoT(OTHERSAT)", "LTE-M(LEO)", "LTE-M(MEO)", "LTE-M(GEO)", "LTE-M(OTHERSAT)" that may be used as 3GPP access in EPS.
If supported, the access restriction should apply on initial access, i.e. the MME should be aware of the satellite access type; and also at RAN mobility in connected mode, i.e. the RAN needs to be aware of restrictions.

2) During the S1 based HO to change the MME for a UE (e.g. due to inter-PLMN handover), it is beneficial that the eNB knows the HO is related to an existing UE.

	
	

	Summary of change:
	1) Add a new IE RAT Restrictions in the Handover Restriction List to restrict the NB-IoT/eMTC satellite access for different constellations.
2) Additional codepoints (for NB-IoT/eMTC satellite access) are added to the RAT Type IE.
3) The eNB UE S1AP ID IE is introduced in the Source eNB to Target eNB Transparent Container.
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	Clauses affected:
	8.4.2.2; 9.2.1.7; 9.2.1.22; 9.2.1.117

	
	

	
	Y
	N
	
	

	Other specs
	X
	
	 Other core specifications	
	TS 36.423 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	





>>> START OF CHANGE <<

8.4.2	Handover Resource Allocation
[bookmark: _Toc73964059][bookmark: _Toc64381541][bookmark: _Toc45831536][bookmark: _Toc51762489][bookmark: _Toc29390602][bookmark: _Toc36551339][bookmark: _Toc81228688][bookmark: _Toc20953425]8.4.2.1	General
The purpose of the Handover Resource Allocation procedure is to reserve resources at the target eNB for the handover of a UE.
[bookmark: _Toc45831537][bookmark: _Toc29390603][bookmark: _Toc64381542][bookmark: _Toc81228689][bookmark: _Toc73964060][bookmark: _Toc51762490][bookmark: _Toc36551340][bookmark: _Toc20953426]8.4.2.2	Successful Operation

[bookmark: _1295845452]
Figure 8.4.2.2-1: Handover resource allocation: successful operation
[bookmark: OLE_LINK2]The MME initiates the procedure by sending the HANDOVER REQUEST message to the target eNB. The HANDOVER REQUEST message may contain the Handover Restriction List IE, which contains roaming or access restrictions.
**  Unchanged part is skipped  **
In case of inter-system handover from gNB with direct forwarding, if the target eNB receives the UE Context Reference at Source IE in the Source eNB to Target eNB Transparent Container IE, it may use it for internal forwarding as specified in TS 37.340 [47].
If the target eNB receives the UE Context Kept at Source IE in the Source eNB to Target eNB Transparent Container IE, it may use it to identify an existing LTE-M UE.

>>> NEXT CHANGE <<

[bookmark: _Toc20953712][bookmark: _Toc29390889][bookmark: _Toc73964371][bookmark: _Toc88646980][bookmark: _Toc45831848][bookmark: _Toc51762801][bookmark: _Toc64381853][bookmark: _Toc36551626]9.2.1.7	Source eNB to Target eNB Transparent Container
The Source eNB to target eNB Transparent Container IE is an information element that is produced by the source eNB and is transmitted to the target eNB. For inter-system handovers to E-UTRAN, the IE is transmitted from the external handover source to the target eNB.
This IE is transparent to the EPC.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	RRC Container
	M
	
	OCTET STRING
	Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of TS 36.331 [16].
	-
	

	E-RABs Information List
	
	0..1
	
	
	-
	

	>E-RABs Information Item
	
	1 .. <maxnoof E-RABs>
	
	
	EACH
	ignore

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>DL Forwarding
	O
	
	9.2.3.14
	
	-
	

	>>DAPS Request Information
	O
	
	9.2.1.155
	
	YES
	ignore

	Target Cell ID
	M
	
	E-UTRAN CGI
9.2.1.38
	
	-
	

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	-
	

	UE History Information
	M
	
	9.2.1.42
	
	-
	

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information related to the handover; the external handover source provides it in order to enable later analysis of the conditions that led to a wrong HO.
	YES
	ignore

	UE History Information from the UE
	O
	
	OCTET STRING
	VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331 [16])
	YES
	ignore

	IMS voice EPS fallback from 5G
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	Additional RRM Policy Index
	O
	
	9.2.1.39a
	
	YES
	ignore

	UE Context Reference at Source
	O
	
	9.2.1.144
	
	YES
	ignore

	Inter-system measurement Configuration
	O
	
	9.2.1.151
	
	YES
	ignore

	Source Node ID
	O
	
	9.2.1.152
	
	YES
	ignore

	Emergency Indicator
	O
	
	ENUMERATED (true, …)
	Indicates an emergency EPS voice fallback
	YES
	ignore

	UE Context Kept at Source
	O
	
	eNB UE S1AP ID
9.2.3.3
	
	YES
	ignore



>>> NEXT CHANGE <<

[bookmark: _Toc29390904][bookmark: _Toc45831863][bookmark: _Toc88646995][bookmark: _Toc20953727][bookmark: _Toc64381868][bookmark: _Toc51762816][bookmark: _Toc36551641][bookmark: _Toc73964386]9.2.1.22	Handover Restriction List
This IE defines roaming or access restrictions for subsequent mobility action for which the eNB provides information about the target of the mobility action towards the UE, e.g., handover and CCO, or for SCG selection during dual connectivity operation. If the eNB receives the Handover Restriction List IE, it shall overwrite previously received restriction information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality 

	Serving PLMN
	M
	
	9.2.3.8
	
	
	

	Equivalent PLMNs
	
	0..<maxnoofEPLMNs>
	
	Allowed PLMNs in addition to Serving PLMN.
This list corresponds to the list of “equivalent PLMNs” as defined in TS 24.301 [24].
This list is part of the roaming restriction information. Roaming restrictions apply to PLMNs other than the Serving PLMN and Equivalent PLMNs.
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	Forbidden TAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	Intra LTE roaming restrictions.
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	The PLMN of forbidden TACs.
	
	

	>Forbidden TACs
	
	1..<maxnoofForbTACs>
	
	
	
	

	>>TAC
	M
	
	9.2.3.7
	The TAC of the forbidden TAI.
	
	

	Forbidden LAs
	
	0..<maxnoofEPLMNsPlusOne>
	
	Inter-3GPP RAT roaming restrictions.
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>Forbidden LACs
	
	1..<maxnoofForbLACs>
	
	
	
	

	>>LAC
	M
	
	OCTET STRING (SIZE(2))
	
	
	

	Forbidden inter RATs
	O
	
	ENUMERATED(ALL, GERAN, UTRAN, CDMA2000, …,
GERAN and UTRAN, CDMA2000 and UTRAN)
	Inter-3GPP and 3GPP2 RAT access restrictions. “ALL” means that all RATs mentioned in the enumeration of this IE are restricted.
	
	

	NR Restriction in EPS as Secondary RAT
	O
	
	ENUMERATED(NRrestrictedinEPSasSecondaryRAT, …)
	Restriction to use NR when the NR is used as secondary RAT in EN-DC.
	YES
	ignore

	Unlicensed Spectrum Restriction
	O
	
	ENUMERATED(UnlicensedRestricted, …)
	Restriction to use unlicensed spectrum in the form of LAA or LWA/LWIP or NR-U as described in TS 23.401 [11].
	YES
	ignore

	Core Network Type Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	Includes any of the Serving PLMN or any PLMN of the Equivalent PLMNs listed in the Mobility Restriction List IE for which Core network type restriction applies as specified in TS 23.501 [46].
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>Core Network Type
	M
	
	[bookmark: _Hlk515268935]ENUMERATED(5GCForbidden, …,EPCForbidden)
	Indicates whether the UE is restricted to connect to 5GC or to EPC for this PLMN.
	
	

	NR Restriction in 5GS
	O
	
	ENUMERATED(NRrestrictedin5GS, …)
	Restriction to use NR when the NR connects to 5GS.
	YES
	ignore

	Last NG-RAN PLMN Identity
	O
	
	9.2.3.8
	Indicates the NG-RAN PLMN ID from where the UE formerly handed over to EPS and which is preferred in case of subsequent mobility to 5GS.
	YES
	ignore

	RAT Restrictions
	
	0..<maxnoofEPLMNsPlusOne>
	
	NB-IoT/e-MTC satellite  RAT restrictions related information as specified in TS 23.401 [11].
	
	

	>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>RAT Restriction Information
	O   
	
	BIT STRING {
nB-IoT-LEO (0),
nB-IoT-MEO (1), nB-IoT-GEO (2), nB-IOT-OTHERSAT (3), lTE-M-LEO (4),
lTE-M-MEO (5),
lTE-M-GEO (6),
lTE-M-OTHERSAT (7)}
(SIZE(8, …))
	Each position in the bitmap represents a RAT.
If a bit is set to "1", the respective RAT is restricted for the UE.
If a bit is set to "0", the respective RAT is not restricted for the UE.
	
	



	Range bound
	Explanation

	maxnoofEPLMNs
	Maximum no. of equivalent PLMN Ids. Value is 15.

	maxnoofEPLMNsPlusOne
	Maximum no. of equivalent PLMN Ids plus one. Value is 16.

	maxnoofForbTACs
	Maximum no. of forbidden Tracking Area Codes. Value is 4096.

	maxnoofForbLACs
	Maximum no. of forbidden Location Area Codes. Value is 4096.



>>> NEXT CHANGE <<<

[bookmark: _Toc36551740][bookmark: _Toc88647094][bookmark: _Toc51762915][bookmark: _Toc29391003][bookmark: _Toc73964485][bookmark: _Toc64381967][bookmark: _Toc20953825][bookmark: _Toc45831962]9.2.1.117	RAT Type
This element is provided by the eNB to inform about the RAT Type.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	RAT Type
	M
	
	ENUMERATED (NB-IOT, NB-IoT(LEO), NB-IoT(MEO), NB-IoT(GEO), NB-IoT(OTHERSAT), LTE-M(LEO), LTE-M(MEO), LTE-M(GEO), LTE-M(OTHERSAT), ...)
	










>>> NEXT CHANGE <<<
[bookmark: _Toc88647205][bookmark: _Toc51763024][bookmark: _Toc36551835][bookmark: _Toc45832071][bookmark: _Toc29391096][bookmark: _Toc73964595][bookmark: _Toc20953918][bookmark: _Toc64382077]9.3.4	Information Element Definitions
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

S1AP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
[bookmark: _Hlt241618181]eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS
	id-E-RABInformationListItem,
	id-E-RABItem,
	id-GUMMEIType,
	id-Bearers-SubjectToStatusTransfer-Item,
	id-Time-Synchronisation-Info,

Skip unchanged text
	id-DAPSResponseInfoItem,
	id-Bearers-SubjectToEarlyStatusTransfer-Item,
	id-TraceCollectionEntityURI,
	id-EmergencyIndicator,
id-UEContextKeptatSource,
id-RAT-Restrictions,
	maxnoofCSGs,
	maxnoofE-RABs,
	maxnoofErrors,
	maxnoofBPLMNs,
	maxnoofPLMNsPerMME,
	maxnoofTACs,
	maxnoofEPLMNs,
	maxnoofEPLMNsPlusOne,

Skip unchanged text
-- H

HandoverFlag ::= ENUMERATED {
	handoverPreparation,
	...
}

HandoverRestrictionList ::= SEQUENCE {
	servingPLMN					PLMNidentity,
	equivalentPLMNs				EPLMNs					OPTIONAL,
	forbiddenTAs				ForbiddenTAs			OPTIONAL,
	forbiddenLAs				ForbiddenLAs			OPTIONAL,
	forbiddenInterRATs			ForbiddenInterRATs		OPTIONAL, 
	iE-Extensions				ProtocolExtensionContainer { {HandoverRestrictionList-ExtIEs} }	OPTIONAL,
	...
}

HandoverRestrictionList-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	{ ID id-NRrestrictioninEPSasSecondaryRAT		CRITICALITY ignore	EXTENSION NRrestrictioninEPSasSecondaryRAT		PRESENCE optional}|
	{ ID id-UnlicensedSpectrumRestriction		CRITICALITY ignore	EXTENSION UnlicensedSpectrumRestriction	PRESENCE optional}|
	{ ID id-CNTypeRestrictions		CRITICALITY ignore	EXTENSION CNTypeRestrictions	PRESENCE optional}|
	{ ID id-NRrestrictionin5GS		CRITICALITY ignore	EXTENSION NRrestrictionin5GS 	PRESENCE optional}|
	{ ID id-LastNG-RANPLMNIdentity		CRITICALITY ignore	EXTENSION PLMNidentity			PRESENCE optional}|
{ ID id-RAT-Restrictions			CRITICALITY ignore	EXTENSION RAT-Restrictions		PRESENCE optional},
	...
}

Skip unchanged text
-- R
RAC					::= OCTET STRING (SIZE (1))

RAN-UE-NGAP-ID ::= INTEGER (0..4294967295)

Range ::= ENUMERATED {m50, m80, m180, m200, m350, m400, m500, m700, m1000, ...}

RAT-Restrictions ::= SEQUENCE (SIZE(1..maxnoofEPLMNsPlusOne)) OF RAT-Restrictions-Item

RAT-Restrictions-Item ::= SEQUENCE {
	pLMN-Identity					PLMNidentity,
	rAT-RestrictionInformation		BIT STRING (SIZE(8, ...)),
	iE-Extensions					ProtocolExtensionContainer { { RAT-Restrictions-Item-ExtIEs} }	OPTIONAL,
	...
}

RAT-Restrictions-Item-ExtIEs		S1AP-PROTOCOL-EXTENSION ::= {
	...
}


RAT-Type ::= ENUMERATED {
	nbiot,
nbiot-leo,
nbiot-meo,
nbiot-geo,
nbiot-othersat,
lte-m-leo,
lte-m-meo,
lte-m-geo,
lte-m-othersat,

	...
}


ReceiveStatusofULPDCPSDUs ::= BIT STRING (SIZE(4096))

ReceiveStatusOfULPDCPSDUsExtended ::= BIT STRING (SIZE(1..16384))

ReceiveStatusOfULPDCPSDUsPDCP-SNlength18 ::= BIT STRING (SIZE(1..131072))

RecommendedCellsForPaging ::= SEQUENCE {
	recommendedCellList			RecommendedCellList,
	iE-Extensions				ProtocolExtensionContainer { { RecommendedCellsForPaging-ExtIEs} }	OPTIONAL,
	...
}

RecommendedCellsForPaging-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

RecommendedCellList ::= SEQUENCE (SIZE(1.. maxnoofRecommendedCells)) OF ProtocolIE-SingleContainer { { RecommendedCellItemIEs } }

RecommendedCellItemIEs S1AP-PROTOCOL-IES ::= {
	{ ID id-RecommendedCellItem	CRITICALITY ignore 	TYPE RecommendedCellItem		PRESENCE mandatory },
	...
}

RecommendedCellItem::= SEQUENCE {
	eUTRAN-CGI				EUTRAN-CGI,
	timeStayedInCell		INTEGER (0..4095)		OPTIONAL,
	iE-Extensions			ProtocolExtensionContainer { { RecommendedCellsForPagingItem-ExtIEs} }	OPTIONAL,
	...
}

RecommendedCellsForPagingItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

RecommendedENBsForPaging ::= SEQUENCE {
	recommendedENBList		RecommendedENBList,
	iE-Extensions			ProtocolExtensionContainer { { RecommendedENBsForPaging-ExtIEs} }	OPTIONAL,
	...
}

RecommendedENBsForPaging-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

RecommendedENBList::= SEQUENCE (SIZE(1.. maxnoofRecommendedENBs)) OF ProtocolIE-SingleContainer { { RecommendedENBItemIEs } }

RecommendedENBItemIEs S1AP-PROTOCOL-IES ::= {
	{ ID id-RecommendedENBItem	CRITICALITY ignore	TYPE RecommendedENBItem		PRESENCE mandatory },
	...
}

RecommendedENBItem ::= SEQUENCE {
	mMEPagingTarget			MMEPagingTarget,
	iE-Extensions			ProtocolExtensionContainer { { RecommendedENBItem-ExtIEs} }	OPTIONAL,
	...
}

RecommendedENBItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	...
}

RelativeMMECapacity				::= INTEGER (0..255)

RelayNode-Indicator ::= ENUMERATED {
	true,
	...
}

RAC					::= OCTET STRING (SIZE (1))

RAT-Type ::= ENUMERATED {
	nbiot,
	...
}


Skip unchanged text
SourceeNB-ToTargeteNB-TransparentContainer		::= SEQUENCE {
	rRC-Container				RRC-Container,
	e-RABInformationList		E-RABInformationList			OPTIONAL,
	targetCell-ID				EUTRAN-CGI,
	subscriberProfileIDforRFP	SubscriberProfileIDforRFP		OPTIONAL,
	uE-HistoryInformation		UE-HistoryInformation,
	iE-Extensions				ProtocolExtensionContainer { {SourceeNB-ToTargeteNB-TransparentContainer-ExtIEs} } OPTIONAL,
	...
}

SourceeNB-ToTargeteNB-TransparentContainer-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {
	{ID id-MobilityInformation					CRITICALITY ignore	EXTENSION MobilityInformation						PRESENCE optional}|
	{ID id-uE-HistoryInformationFromTheUE		CRITICALITY ignore	EXTENSION UE-HistoryInformationFromTheUE		PRESENCE optional}|
	{ID id-IMSvoiceEPSfallbackfrom5G			CRITICALITY ignore	EXTENSION IMSvoiceEPSfallbackfrom5G				PRESENCE optional}|
[bookmark: _Hlk4756704]	{ID id-AdditionalRRMPriorityIndex			CRITICALITY ignore	EXTENSION AdditionalRRMPriorityIndex				PRESENCE optional}|
	{ID id-ContextatSource						CRITICALITY ignore	EXTENSION ContextatSource							PRESENCE optional}|
	{ID id-IntersystemMeasurementConfiguration	CRITICALITY ignore	EXTENSION IntersystemMeasurementConfiguration	PRESENCE optional}|
	{ID id-SourceNodeID							CRITICALITY ignore	EXTENSION SourceNodeID										PRESENCE optional}|
	{ID id-EmergencyIndicator					CRITICALITY ignore	EXTENSION EmergencyIndicator								PRESENCE optional}|
{ID id-UEContextKeptatSource			        CRITICALITY ignore	EXTENSION ENB-UE-S1AP-ID								    PRESENCE optional},
	...
}

Skip unchanged text

[bookmark: _Toc88647207]9.3.6	Constant Definitions
-- **************************************************************
--
-- Constant definitions
--
-- **************************************************************

S1AP-Constants { 
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 
eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************
--
-- IE parameter types from other modules.
--
-- **************************************************************

IMPORTS
	ProcedureCode,
	ProtocolIE-ID

FROM S1AP-CommonDataTypes;

Skip unchanged text
id-DAPSResponseInfoItem								ProtocolIE-ID ::= 319
id-NotifySourceeNB									ProtocolIE-ID ::= 320
id-eNB-EarlyStatusTransfer-TransparentContainer		ProtocolIE-ID ::= 321
id-Bearers-SubjectToEarlyStatusTransfer-Item		ProtocolIE-ID ::= 322
id-WUS-Assistance-Information						ProtocolIE-ID ::= 323
id-NB-IoT-PagingDRX									ProtocolIE-ID ::= 324
id-TraceCollectionEntityURI							ProtocolIE-ID ::= 325
id-EmergencyIndicator								ProtocolIE-ID ::= 326
id-UERadioCapabilityForPaging-NR-Format 			ProtocolIE-ID ::= 327
id-RAT-Restrictions									ProtocolIE-ID ::= x
id-UEContextKeptatSource					     	ProtocolIE-ID ::= y



>>> END OF CHANGE <<
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